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Currents at the sea-bottom interface
Dynamics in shallow water is greatly affected by friction at the seabed.
In deep water (slow currents at the water-bottom  interface):
The boundary layer in which frictional forces act occupies a relatively (with respect to total 
depth) thin layer.
In shallow water (faster currents at the water-bottom interface)  
The boundary layer may extend over significant thickness with respect to the total depth (it may 
even occupy the whole water column.
The sea Bottom (or benthic) boundary Layer (BBL) is always turbulent (frictional forces are 
transferred by turbuent processes and (correspondingly) scalar properties (temperature, salinity, 
ocygen ……) are dominated by turbulent diffusion.
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Velocity profile in the BBL
Reference system:
Note that here the reference system is located at the seawater-bottom interface and NOT at the 
sea surface
The profile of the time mean (in a Reynolds sense)vertical velocity u(z) as a function of height 
(z) above the sea-bottom is characterised (generally) by the velocity value increase with z from 
:
0 at the water sediment interface
To: 
A specific value if the BBL occupies the whole water column
Or
To the free stream velocitynat the edge of the BBL (u∞) in water deeper than the BBL thickness 
x
z
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Velocity profile in the BBL
BBL occupying the whole water depth
Therefore its thickness δu=H
δu=H
δu<H. TheBBL Thickness is based on the 
mean velocity so that u(δu)≅u∞.
In general it is assumed u(δu)=0.99u∞
δu
H
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= ρ0u*B2
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